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Abstract 
0XFKUHVHDUFKRQFKLOGUHQ¶VRUDOKHDOWKKas focused on proximal determinants at the expense of distal 
(upstream) factors. Yet, such upstream factors ± the so-called structural determinants of health - play a 
crucial role. CKLOGUHQ¶VOLYHV, and in turn their health, are shaped by politics, economic forces, as well as 
social and public policies. The aim of this study was to examine the relationship between FKLOGUHQ¶V
clinical (DMFT) and self-reported oral health (oral health-related quality of life) and four key structural 
determinants (governance, macro-economic policy, public policy and social policy) as outlined in the 
:RUOG+HDOWK2UJDQLVDWLRQ¶V&RPPLVVLRQIRU6RFLDO'HWHUPLQDQWVRI+HDOWKIUDPHZRUN Secondary data 
analyses were carried out using subnational epidemiological samples of 8-to-15-year-olds in 11 countries 
(N=6648); Australia (n = 372), New Zealand (three samples; 352, 202, 429), Brunei (423), Cambodia 
(423), Hong Kong (542), Malaysia (439), Thailand (261, 506), UK (88, 374), Germany (1498), Mexico 
(335) and Brazil (404). The results indicated that the type of political regime, amount of governance (e.g. 
rule of law, accountability), GDP per capita, employment ratio, income inequality, type of welfare regime, 
human development index, government expenditure on health, as well as out of pocket (private) health 
expenditure by citizens were all associated with FKLOGUHQ¶s oral health. The structural determinants 
accounted for between 5- RI WKH YDULDQFH LQ FKLOGUHQ¶V RUDO KHDOWK TXDOLW\ RI OLIH VFRUHV These 
findings bring attention to the upstream or structural determinants as an under-studied area but one that 
could reap huge rewards for public health dentistry research and the oral health inequalities policy agenda. 
 
  
Introduction 
The World Health OrJDQLVDWLRQ¶V(2010) Commission for Social Determinants of Health (CSDH) posits 
the structural determinants of health as the social, economic and political mechanisms that generate and 
maintain social stratifications that, in turn, determine individual socio-economic positions according to 
income, education, occupation, gender, and race/ethnicity. These structural determinants include the 
labour market, educational system, political institutions and so on that operate through socio-economic 
positions and other intermediary factors (e.g. psychosocial circumstances, behavioural factors) to shape 
individuals¶ exposure and vulnerability to health-compromising conditions. They are sometimes termed 
macro, contextual, global, upstream, distal factorsRUµFDXVHV RIWKHFDXVHV¶ 
 
Despite being viewed as central to explaining health inequalities, the structural determinants of oral health 
remain under-studied. ,QVWHDGZHKDYHEHFRPH³SULVRQHUVRIWKHSUR[LPDWH´%DNHUDQG*LEVRQ 2014), 
with individual- or household-based risk factors dominating dental inequalities research. Whilst 
important, such work ignores the social structure that shapes these risk factors (Baker and Gibson 2014; 
Link and Phelan 1995). Only attention on upstream political and economic priorities such as tax 
regulations, distribution mechanisms, social policies, political ideologies will begin to address the 
TXHVWLRQ ³ZKDW SXWV SHRSOH DW ULVN RI ULVNV"´ Such research could advance our policy-making for 
addressing oral health inequalities (Watt et al. 2016).  
 
Whilst the wealth of a nation strongly determines its population health (Evans 2004), the distribution of 
this wealth also appears to play a role (Sen 1999; Wilkinson and Pickett 2009). This may be because 
governments invest less in key public policies or infrastructures that affect education, health and social 
services that pattern health and well-being (Bambra et al. 2005; Raphael 2006). For instance, welfare 
state regimes reflect political systems and policies and determine health through the allocation and 
distribution of resources (Bambra 2011). Countries also differ in the liberties, civil and political rights, 
which determine population health (Beckfield and Krieger 2009; Muntaner 2013).  
 
In the field of oral health, the methods and analytic tools to examine upstream determinants are still 
nascent (e.g. Do 2012). The one area in which some research has been carried out is on welfare state 
regimes (Guarnizo-Herreno et al. 2013, 2014; Listl et al. 2014; Sanders et al. 2009). Recently, Guarnizo-
Herreno and colleagues (2017) found that a large proportion of differences in oral health between 31 
European countries was attributable to the welfare state regime.  More redistributive and universal welfare 
policy regimes (Scandinavian/Social Democratic) had better self-reported oral health, than Eastern 
European regimes in particular.  
 
However, the limitations of the welfare regime approach have been highlighted in the comparative social 
policy literature (Bambra 2011). Given this and the absence of research on other structural determinants 
in relation to oral health, the aim of the present study was to identify the association between all of the 
structural determinants outlined within the CSDH framework (governance, macro-economic, public and 
social policy) and both clinical and subjective oral health outcomes. We studied FKLOGUHQ¶s oral health for 
two reasons. Firstly, structural determinants (e.g. country affluence, welfare regime, income inequality) 
have been shown to influence \RXQJSHRSOH¶VKHDOWKHolstein et al. 2009). Secondly, life-course studies 
suggest that social inequalities in childhood and adolescence predict adult general and oral health (Power 
et al. 2007; Broadbent et al. 2016).  
 
Method 
Secondary analyses were conducted on data from 6648 children using samples of 8- to 15-year-olds in 
Australia, NZ (3 samples), Brunei, Cambodia, HK, Malaysia, Thailand (2 samples), UK (2 samples), 
Germany, Mexico and Brazil. Datasets were chosen pragmatically, based on availability. All but the 
Cambodian and two UK samples were representative, at the national or regional level. The clinical 
outcome was the number of decayed, missing and filled teeth (DMFT). Oral Health related Quality of 
Life was assessed with either the 37- (Jokovic et al. 2002) or 16-item (Jokovic et al. 2006) Child 
Perceptions Questionnaire11-14 (CPQ). Methodological details of individual studies are in Appendix 1. 
Table 1 summarises the national socio-demographic and oral health data.   
 
TABLE 1 HERE 
Structural determinants 
Full details of the determinants (governance, macro-economic, public and social policy) including 
definitions, indicators, measurement, sources, and year of collection are in Appendix 2. All indicators 
were chosen based on their extensive use in comparative social policy research. The fifth determinant in 
the CSDH ± cultural and social values ± was excluded, as it could not be operationalised with available 
data. As the first data collection occurred in 2002 (Appendix 1), all structural indicator data were obtained 
for 2000 to ensure temporal precedence between country-level determinants and outcomes (Table 2). 
 
 TABLE 2 HERE 
Governance 
These are traditions and institutions of authority within a country including how governments are 
selected, monitored and replaced and how effectively they formulate and implement policies. Three 
indicators were chosen: (1) Freedom status, based on Freedom House ratings. EDFKFRXQWU\¶VµIUHHGRP
VWDWXV¶is determined from free (<1.0-2.5), partly free (3.0-5.0) to not free (5.5-7.0). (2) Political regime, 
based on Cheibub DQGFROOHDJXHV¶ W\SRORJ\ (2010) of democracy and dictatorship; 0 = parliamentary 
democracy, 1 = presidential democracy, 2 = civilian dictatorship, 3 = royal dictatorship. (3) Governance, 
based on Worldwide Governance Indicators. Each country is ranked on six dimensions (e.g. Voice and 
Accountability, Political Stability, Rule of Law) from 0 (lowest) to 1000 (highest) (Kaufman et al. 2010).   
Macro-economic policy 
Macro-economic policy involves government regulations around fiscal, monetary, balance of payments 
and trade policies. Three indicators were chosen from the World Bank (1) Employment to population 
ratio for those 15+ years expressed as a total % based on ILO estimates; (2) Gross domestic product per 
capita based on purchasing power parity (PPP) measured in international $. This reflects the average 
standard of living per household controlling for differences in cost of living across countries; (3) GINI 
index measures the degree of inequality in distribution of family income within a country as a percentage 
and ranges from 0 (no inequality ± all have the same income) to 100 (maximum inequality).  
Social policy 
Social policy involves the role of the state in the protection and promotion of the economic and social 
well-being of citizens through education, health, housing, welfare and taxation. Two indicators were used: 
(1) Welfare State measured using an expanded version of Esping-$QGHUVHQ¶VW\SRORJ\WRLQFOXGH low 
income and non-OECD countries (Wood and Gough 2006). Each country was classified on four welfare 
types: 1 = welfare state regime ± liberal; 2 = welfare state regime ± conservative-corporatist; 3 = informal-
security regime ± productivist; 4 = informal-security regime ± liberal informal. (2) Human Development 
Index (HDI), the geometric mean of normalised indices on three dimensions: health (life expectancy at 
birth), education (mean years of schooling for adults, 25+ years), standard of living (gross national income 
per capita) transformed to a scale from 0 (lowest) to 1 (highest).  
Public policy 
The spending on systems UDWKHUWKDQV\VWHP¶VSHUIRUPDQFHLQDUHDVVXFKDVKHDOWKDQGHGXFDWLRQTwo 
indicators were used from the World Bank (1) Health expenditure as a ratio of government expenditure 
and (2) Out of pocket health expenditure (% of total expenditure on health). This is any direct outlay by 
households, including gratuities and in-kind payments relating to health. It is part of private health 
expenditure. 
 
Data analysis 
The dataset combined both individual child-level outcomes (DMFT, CPQ) and country-level indicators. 
We used a fixed effects analytic approach rather than conventional multilevel models for three reasons 
(Mohring, 2012): (1) country selection was not random as would be required for multilevel (random 
effects) models; (2) LW¶VDSSlicability for a small number of countries (Level 2 units); and (3) LW¶VFRQWURO
of country-level heterogeneity (i.e. influential outliers) through the use of dummy variables. Negative 
binomial count models were employed for DMFT as the data were skewed. For CPQ, ordinary least 
squares regression models were used. Cluster robust standard errors corrected for the clustered data (by 
country). Given that linearity could not be assumed, continuous country-level indicators (GDP, health 
expenditure etc) were categorised into three groups (low, medium, high) based on a tertile split (see Table 
2 for variable categorisations). All analyses were carried out using R (R Core Development Team, 
Version 3.4.2).  
 
Results 
As seen in Table 1, the mean DMFT was 1.4 ranging from 0.4 (Malaysia) to 3.2 (Mexico) (range 0-16, 
median = 1). The self-reported mean CPQ score was 11.5 ranging from 5.5 (Germany) to 17.9 (Malaysia). 
Whilst there was a weak positive correlation between CPQ and DMFT scores overall (r =  0.12), the 
association varied considerably across countries.  
Governance 
Freedom status was not associated with either outcome measure (see Table 3). Political regime and 
governance were associated with CPQ scores. Children in countries with a royal dictatorship (Brunei) 
had more OHRQoL impacts (greater by 6.6 CPQ points, p < .001) than those with parliamentary 
democracies (e.g. Australia, Table 3). Children in both civilian dictatorships (CPQ +3.4) and presidential 
democracies (CPQ + 2.2) also had more OHRQoL impacts than parliamentary democracies but these 
differences were not significant. Children living in countries with royal dictatorships (+0.4) or 
presidential democracies (+0.6) had greater DMFT scores than those in parliamentary democracies, 
(p=0.06). Children in countries with the highest governance (e.g. accountability, rule of law) (e.g. 
Germany) had fewer OHRQoL impacts (by 6.6 CPQ points, p < .05) than those with the lowest 
governance (e.g. Cambodia). A similar pattern was seen for DMFT, but this was not significant. Political 
regime and governance accounted for 5 and 12% of the variance in CPQ scores respectively. 
 
TABLE 3 HERE 
 
Macro-economic policy 
Children in countries with high GDP per capita (e.g. Germany) had significantly lower DMFT (by 0.7) 
and CPQ scores (by 5.6) than in low GDP countries (e.g. Cambodia, Thailand), (p=0.06). Countries with 
medium and higher employment ratios had greater DMFT (by 0.7, 0.7) and CPQ (by 5.3, 9.5) than low 
ratio countries (Germany). For the third indicator ± GINI index ± both DMFT and CPQ models were 
significant (p < .001). ,QWKRVHFRXQWULHVZLWKPHGLXPDQGKLJKGINI VFRUHVFKLOGUHQ
had greater DMFT (0.7, 0.5) and CPQ (6.8, 7.4) compared to those ZLWKD ORZ*,1, LQGH[ 
(Germany, Australia). Employment, GDP and the GINI index accounted for 21, 8 and 15% of the variance 
in CPQ scores. 
Social policy 
Welfare regime and the HDI were related to both outcomes (Table 3). DMFT and CPQ scores were 
significantly lower (by 0.5, 5.9) in a conservative-corporatist (Germany) than a liberal welfare system 
(e.g. UK, NZ). The two informal security regimes did not differ significantly from the liberal welfare 
regime. Children in countries with a high HDI score (e.g. Germany) had lower DMFT and CPQ scores 
(by 0.5, 5.7) than those with a low HDI (e.g. Cambodia, Thailand). Welfare regime and HDI accounted 
for 17 and 10% of the variance in CPQ scores. 
Public policy 
Countries with higher health expenditure as a ratio of government expenditure (e.g. NZ) had significantly 
lower CPQ scores (by 7.2 points) (i.e. better OHRQoL) than those with lower health expenditure (e.g. 
Brazil). Government health expenditure was not significant for DMFT (Table 3). Children in countries 
with high (e.g. Thailand, Mexico) and medium out-of-pocket expenditure (e.g. Brunei) had greater CPQ 
scores (by 6.5, 5.0 points) and DMFT (by 0.6, 0.7) than countries with low expenditure (UK, Germany). 
Health and out of pocket expenditure both accounted for 11% of the variance in CPQ scores. 
 
Discussion 
Summary of findings 
MHDVXUHVRIGHPRFUDF\DQGTXDOLW\RIJRYHUQDQFHZHUHVWURQJO\DVVRFLDWHGZLWKFKLOGUHQ¶Voral health 
impacts, with less consistent associations for the clinical measure, DMFT. Macro-economic measures of 
employment, per capita GDP and income inequality, as well as social policy measures (welfare regime, 
KXPDQGHYHORSPHQWKDGVWURQJDQGFRQVLVWHQWDVVRFLDWLRQVZLWKERWKFKLOGUHQ¶VFDULHVH[SHULHQFHDQG
self-reported impacts. Both outcome measures were strongly associated with private, out of pocket health 
expenditure, while public health expenditure was associated with subjective impacts only. These 
structural determinants accounted for between 5% (political regime) and 21% (employment ratio) of the 
YDULDQFHLQFKLOGUHQ¶VOHRQoL scores.  
 
Interpretation 
Our findings are in line with previous comparative research on structural (upstream) determinants in 
health. Much of this research centres on welfare regimes where those with more generous, universal and 
redistributive policies (i.e. Social Democratic/Scandinavian) have better population health than less 
redistributive regimes with  means-tested services (i.e. Anglo-Saxon). Studies of oral health support these 
findings (e.g. Guarnizo-Herreno et al. 2017). The present study did not include any countries with Social 
Democratic welfare regimes, however, we found that a Conservative-Corporatist regime (Germany), 
which is less committed to redistributive policies than a Social Democratic regime but still has generous 
social payments, had a better caries experience and self-reported oral health than liberal regimes (e.g. 
UK). These findings are consistent with infant mortality data (e.g. Conley and Springer 2001).  
 
One exSODQDWLRQ PD\ EH WKDW WKH LPSDFW RI ZHOIDUH UHJLPH RQ \RXQJ SHRSOH¶V KHDOWK is mediated by 
income inequalities; countries with higher redistributive characteristics have smaller inequalities in health 
(Bambra 2011). Indeed, welfare state regimes are strongly linked to health inequalities, accounting for up 
to 50% of the variation (Muntaner et al. 2011). Whilst we examined only the direct effect of structural 
determinants, countries with greater income inHTXDOLW\KDGJUHDWHUFKLOGUHQ¶V caries experience and oral 
health impacts. This pattern was also seen for the other measure of social policy, the HDI.  
 
Oral health was associated not just with social policy indicators, and income equality, but also measures 
of economic resources, such as, per capita GDP. Such resources are key to improved population health at 
a national level (e.g. Patterson and Veenstra 2016) through better welfare, higher standard of living via 
better wages (Firebaugh and Beck  RU µWULFNOLQJ GRZQ¶ WKURXJK LQWHUPediary factors such as 
education (Jenkins and Scanlan 2001). In addition, the national distribution of economic resources is 
important. With high income inequality, economic growth may be less effective in improving health 
(Clark 2011). We found that greater per capita GDP, welfare generosity, education and income (through 
the HDI) and lower income inequality were independently associated with better oral health.  
 
Linked to DFRXQWU\¶V welfare regime are its public policies; namely, spending on education and health. 
Greater government spending on health care and less private, out-of-pocket health expenditure were 
strongly associated with better oral health. Both of these findings support studies on infant mortality 
(Conley and Springer 2001). Others have linked greater out of pocket health costs to lower service use 
and greater health inequalities (e.g. Van Doorslaer and Koolman 2004). Mackenbach and McKee (2015), 
in their study of 30 European countries between 1990-2010, found national health policy was strongly 
associated with its democracy and quality of governance. Similarly, we found that in countries where 
quality of governance was higher children had better self-reported oral health.  
 
Like Mackenbach and McKee (2015), we found that the democratic regime within a country was 
important. Children in countries with the least democratic processes (i.e. Royal Dictatorships) had worse 
OHRQoL and greater caries experience than in parliamentary democracies. Although there has been far 
less research into the role of democratic governance in health, electoral democracies experience 62.5% 
lower infant mortality (Patterson and Veenstra 2016) and more public investment in health care (Liang 
and Mirelman 2014). Democracies may be better at encouraging income growth or more equal 
distribution of income, both of which were SRVLWLYHO\DVVRFLDWHGZLWKFKLOGUHQ¶VRUDOKHDOWKHowever, 
we examined only direct effects. While we have begun to address the first question (does politics matter?), 
what is needed is to address the next two: what specific political conditions matter and under what 
circumstances? For example, is it economic resources (e.g. GDP per capita), welfare generosity, 
governance quality (e.g. participation), or income inequality that account for better oral health in more 
democratic countries than in less democratic countries or dictatorships?  
 
Strengths and limitations 
This is the first attempt at understanding the influence of multiple structural determinants on oral health, 
rather than focussing on just one indicator (e.g. welfare regime type) for one key determinant (i.e. social 
policy). We grounded our study on a theoretical framework (WHO, 2010) and we used both clinical and 
self-reported oral health measures. Many comparative studies include only self-reports (e.g. tooth loss, 
OHRQoL) because they are dependent on secondary analysis of existing datasets (such as, 
Eurobarometer). The problem with such measures in comparative studies is the risk of cultural differences 
in reporting of health. Participants in different countries may have different reference levels for reporting 
health or perceptions of response categories (Jurges, 2007). In our study, children in Germany reported 
lower OHRQoL (CPQ=5.5) than other countries. Is this because German children have better oral health 
or are more likely to report better oral health than in, for example, Malaysia (18.0). The former would not 
be supported by our data; Malaysian children had slightly lower mean DMFT (0.5) than German children 
(0.8). Thus, future oral health comparative research needs to include clinical measures, alongside self-
reports.  This is particularly important when, as seen here, there are not strong associations between 
person-reported (e.g. child rated) and clinical measures. Finally, unlike most comparative health research 
our study did not only rely on secondary data from European countries. Instead, we built a data platform, 
collating primary datasets from an international community across 11 European, Australasian, and East 
and South East Asian countries comprising over 6000 children.  
 
Despite these strengths, our study is incomplete. Only aggregated DMFT scores were available, rather 
WKDQWKHGLVDJJUHJDWHGµ'¶FRPSRQHQW, which may have had an effect on estimates of caries experience. 
Whilst indicators of the structural determinants were collected as near as possible to the date of primary 
data collection, there was variation in when primary studies occurred. Such variation may have influenced 
WKHILQGLQJVJLYHQWKDWDFRXQWU\¶VJRYHUQDQFHVWUXFWXUHVand public and social policies are not static over 
time. For some structural determinant indicators, categories were represented by only 1 or 2 countries but 
compared to categories represented by many countries HJ µ)UHHGRP 6WDWXV¶. Finally, structural 
determinants were examined for their direct effects on child oral health; thus, treated essentially as an 
independent factor. We must now examine how these factors are inter-related and the role of intermediary 
determinants (e.g. psychosocial characteristics); in a way more in line with complex systems approaches 
(e.g. Baker and Gibson 2014). This will develop our understanding of how structural determinants 
become embodied (Beckfield and Krieger 2009) to identify how VRFLDOVWUXFWXUHV³JHWLQWRWKHPRXWK´
and generate oral health (Baker and Gibson 2014).  
 
Conclusion 
This is the first study to consider politics and social and public policy in relation to oral health; and offers 
a promising heuristic for future work. The findings suggest that strategies to reduce risk by changing 
downstream factors ± such as, tooth brushing - will be ineffective on their own at a population level 
because such personal policy changes, based on the study of risk factors at the level of the individual are 
too narrow. Whilst oral health problems are experienced individually, they are public and political in 
nature. Mainstream oral epidemiology needs to move from viewing the social context as a problem of 
confounding to be disentangled in order to achieve objectivity. As we move further upstream, the more 
uncertain we are in making causal inferences, yet this cannot be a reason for not examining these 
µIXQGDPHQWDO FDXVHV¶ 7KLV ZLOO HQWDLO D WUDQVGLVFLSOLQDU\ DSSURDFK LQFRUSRUDWLQJ WKH WKHRULHV IURP
sociology, economics and politics into oral epidemiology using mechanism-centred methods that can 
identify context-mechanism-outcome patterns and establish causal links for meaningful oral health 
improvement.  
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Table 1:  Overview of sociodemographic characteristics and oral health across the 11 countries 
________________________________________________________________________________ 
Country N Age  Females    DMFT    CPQ  DMFT- 
   Mean          Mean  Mean  CPQ 
(SD/Range) (%)        (SD/range)  (SD/range) r  
________________________________________________________________________________ 
Brazil  404 12.4  49.3  1.8  12.4  0.09 
   (1.1/11-14)   (2.1/0-12) (9.2/0-49) 
New Zealand 983 11.8  48.2  2.0  11.8  0.01 
   (0.5/11-13)   (2.3/0-13) (8.0/0-47) 
Mexico  335 12.8  45.1  3.2  12.3  0.04 
   (0.7/12-14)   (2.5/0-12) (7.8/0-44) 
Cambodia 423 11.1  43.5  2.3  15.5  0.09 
   (1.9/8-14)   (2.4/0-14) (9.9/0-54) 
Brunei  423 11.2  51.3  2.0  16.8  0.02 
   (0.4/11-14)   (2.4/0-16) (8.7/0-43) 
UK  462 12.1  63.4  0.8  13.0  0.12 
   (0.6/11-14)   (1.6/0-15) (8.1/0-40) 
Malaysia 439 12.0  58.3  0.5  18.0  0.02 
   (0.2/12-13)   (1.0/0-5) (7.6/1-42) 
Thailand 767 10.8  52.3  1.7  16.0  0.03 
   (0.6/9-14)   (1.7/0-10) (8.1/1-49) 
Australia 372 12.3  48.7  1.0  8.6  0.14 
   (1.1/11-14)   (1.7/0-12) (7.5/0-42) 
Hong Kong 542 12.0  41.5  0.8  8.3  -0.04 
   (0.0/12-12)   (1.3/0-10) (6.0/0-31) 
Germany 1498 12.2  52.7  0.8  5.5  0.02 
   (1.6/10-15)   (1.6/0-13) (4.9/0-45) 
Total  6648 11.9  50.7  1.4   11.5  0.11 
   (1.2/8-15)   (2.0/0-16)   (8.6/0-54) 
Note: Where countries were represented by more than one sample, these have been merged. 
Methodological details of all individual studies are in Appendix 1.  
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Table 2. Overview of structural determinants and their indicators across countries 
________________________________________________________________________________ 
Country   Structural determinant and indicators 
        Governance Macro-economic Social policy  Public policy  
 FS PR GR EPR GDPPPP  GINIc WR HDI HE OoPHE  
________________________________________________________________________________ 
Australia   
1 0 565.1 59.4 26,333.9 33.2 1 0.90 15.1 19.8 
UK    
1 0 552.3 58.4 27,340.0 37.5 1 0.86 15.1 11.1 
Malaysia   
2 2 364.7 60.9 12,440.1 47.9 3 0.72 5.3 33.8 
Thailand   
1 0 372.4 71.0 7,045.7  42.8 3 0.65 11.0 33.7 
New Zealand   
1 0 573.8 60.8 21,567.6 33.9 1 0.87 15.7 15.4 
Cambodia   
3 2 145.1 76.6 1,086.6  41.3 3 0.47 8.7 77.3 
Brazil    
2 1 330.1 61.7 9,017.8  58.6 4 0.68 4.1 38.0 
Mexico    
1 1 305.1 58.1 10,318.5 53.6 4 0.70 16.6 50.9 
Brunei    
3 3 413.0 65.0 59,253.7 b 3 0.82 6.3 13.4 
Germany   
1 0 557.9 53.7 26,600.1 30.3 2 0.85 18.3 11.4 
Hong Kong   
3a 2a 475.8 57.7 26,962.7 49.5 3 0.81 10.9a 59.0a 
Total mean   457.3 61.1 21,296.3 37.4  0.78 12.9 28.3 
Total SD  124.4 6.5 13,208.2 12.9  0.12 4.7 19.9 
________________________________________________________________________________ 
Notes: FS=Freedom status (1=Free, 2=Partly free, 3=not free); PR=Political rights 
(0=parliamentary democracy, 1=presidential democracy, 2=civilian dictatorship, 3=royal 
dictatorship); GR=Governance Rank (0=lowest; 1000=highest); EPR=Employment to population 
ratio, 15+ years; GDP=Gross domestic product per capita based on purchasing power parity 
international $; WR=Welfare regime (1=liberal, 2=conservative-corporatist, 3=informal-
productivist, 4=informal-liberal); HDI=Human Development Index; HE=Health expenditure as a 
ratio of government expenditure (%); OoPHE=Out of pocket health expenditure (%);a=based on 
15 
 
data from China as none for Hong Kong available; b = GINI index not available; c = GINI expressed 
as a percentage where 0=perfect equality and 100=perfect inequality (i.e. one person has all the 
income).   Full details of all determinants, their definitions, indicators, measurement and datasets 
can be seen in Appendix 2.  
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Table 3. Fixed effects model estimates and 95% C.I.s for the association between each structural 
determinant indicator and clinical (DMFT) and oral health quality of life (CPQ) outcomes  
Determinant Indicator Categories Countries DMFT CPQ 
    Est. (95% C.I.) Est. (95% C.I.) 
Governance Freedom 
Status  
Free Au, Mex, 
Thai, UK, 
Germ, NZ 
0.35  
(-0.06/0.76) 
10.28 
(6.25/14.32) 
  Partly Free Malay, 
Braz 
-0.23  
(-1.17/0.72) 
5.03  
(-0.68/10.74) 
  Not Free Camb, 
Brunei, 
HK/China 
0.12 
 (-0.54/0.78) 
2.80  
(-3.416/9.02) 
    F=0.24, p=0.79 F=1.50, p=0.22 
Adj R2=0.05 
 Political 
Regime  
Parliamentary 
Democracy 
Au, Thai, 
UK, Germ, 
NZ 
0.24  
(-0.16/0.65)  
10.12 
(5.82/14.42) 
  Presidential 
Democracy 
Braz, Mex 0.65 
(0.08/1.22)* 
2.24  
(-2.07/6.54) 
  Civilian 
Dictatorship 
Malay, 
Camb, 
HK/China 
-0.11  
(-0.98/0.76) 
3.39 
 (-3.35/10.12) 
  Royal 
Dictatorship 
Brunei 0.44 
(0.04/0.84)* 
6.66 
(2.36/10.96)** 
    F=2.53, p=0.06 F=2641.3, 
p<0.001 
Adj R2=0.05 
 Governanc
e Rank  
(0-1000) 
Low  
(145.07-
364.70) 
Camb, 
Mex, Braz, 
Malay 
0.63 (0.10-1.16) 14.73  
(12.26-17.21) 
  Medium  
(372.37-
552.26)  
Thai, 
Brunei, 
HK, UK 
-0.34  
(-0.99-0.32) 
-1.13 
 (-5.36-3.11) 
  High  
(557.86-
573.80)  
Germ, Au, 
NZ 
-0.41 
 (-1.17-0.35) 
-6.65  
(-11.22/-2.08)** 
    F=0.69, p=0.50 F=4.15, p=0.02 
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Adj R2=0.12   
Macro-
economic 
Policy 
Employme
nt to Popn 
ratio  
(0-100%) 
Low 
(53.7-57.7) 
Germ, HK -0.20  
(-0.24/-0.15) 
6.25  
(4.66/7.84) 
  Medium  
(58.1-60.8) 
Mex, UK, 
Au, NZ 
0.75 
(0.33/1.16)*** 
5.33 
(3.30/7.37)*** 
  High  
(60.9-76.6) 
Malay, 
Braz, 
Brunei, 
Thai, Camb  
0.70 
(0.40/1.01)*** 
9.56 
(7.41/11.71)*** 
    F=16.18, 
p<0.001 
F=37.98, 
p<0.001 
Adj R2=0.21 
 GDP per 
capita PPP 
(Internat $) 
Low  
(1086.6-
10318.5) 
Camb, 
Thai, Braz, 
Mex 
0.75  
(0.50/1.00) 
14.49 
(12.72/16.26) 
  Medium  
(12440.10-
26333.9) 
Malay, NZ, 
Au 
-0.42  
(-1.10/0.21) 
-1.83  
(-5.60/1.94) 
  High  
(26600.1-
59253.7) 
Germ, HK, 
UK, Brunei 
-0.76  
(-1.20/-0.33)*** 
-5.65  
(-10.43/-0.88)* 
    F=6.02, 
p=0.002 
F=2.85, p =0.06 
Adj R2=0.08 
 GINI index 
(0-100) 
Low 
(0-33.3) 
Germ, Au -0.15 
 (-0.21/-0.09) 
6.12  
(4.68/7.55) 
  Medium 
(33.9-41.3) 
NZ, UK, 
Camb 
0.71 
(0.37/1.05)*** 
6.83 
(4.59/9.06)*** 
  High 
(42.8-60.0) 
Thai, 
Malay, HK, 
Mex, Braz 
0.56 
(0.09/1.03)* 
7.47 
(3.88/11.06)*** 
    F=10.91, p < 
0.001 
F=21.39, p < 
0.001 
Adj R2=0.15 
Social 
Policy 
Welfare 
Regime 
Welfare 
Regime: 
Liberal 
Au, UK, 
NZ 
0.38  
(-0.09/0.85) 
11.45 
(9.95/12.96) 
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  Welfare 
Regime: 
Conservative-
corporatist 
Germ -0.56  
(-1.02/-0.09)* 
-5.95 
 (-7.45/-4.44)*** 
  Informal 
Security 
Regime: 
Productivist 
Thai, 
Malay, HK, 
Brunei, 
Camb 
-0.01  
(-0.63/0.60) 
3.32  
(-0.19/6.83) 
  Informal 
Security 
Regime: 
Liberal 
Informal 
Braz, Mex 0.51  
(-0.10/1.13) 
0.90  
(-0.61/2.41) 
    F=13.43, p 
< .001 
F=6356.7, p < 
0.001 
Adj R2=0.17 
 Human 
Devel 
Index (0-1) 
Low  
(0.466-0.699) 
Camb, 
Thai, Braz, 
Mex 
0.75  
(0.50/1.00) 
14.49 
(12.78/16.26) 
  Medium  
(0.717-0.822) 
Malay, HK, 
Brunei 
-0.70 
 (-1.43/0.03) 
-0.60  
(-6.34/5.13) 
  High  
(0.854-0.898) 
Germ, UK, 
NZ, Au 
-0.58  
(-1.14/-0.03)* 
-5.73  
(-9.88/-1.58)** 
    F=3.38, p=0.03 F=3.67, p=0.03 
Adj R2=0.10 
Public 
Policy 
Health 
expend as 
ratio of 
govern 
expend 
(%) 
Low  
(4.10-8.7) 
Braz, 
Malay, 
Brunei, 
Camb 
0.49  
(0.05/0.94) 
15.73 
(13.63/17.83) 
  Medium  
(10.9-15.1) 
HK/China, 
Thai, UK, 
Au 
-0.36  
(-0.97/0.25) 
-3.63  
(-7.89/0.64) 
  High  
(15.7-18.3) 
NZ, Mex, 
Germ 
-0.08  
(-0.83/0.66) 
-7.22 
 (-11.88/-2.56)** 
    F=0.72, p=0.49 F=5.12,  
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Adj R2=0.11 p< 
0.01 
 Out of 
Pocket 
Health 
Expenditur
e (%) 
Low  
(11.1-11.4) 
UK, Germ -0.18 
 (-0.20/-0.17) 
7.27 
(3.35/11.18) 
  Medium  
(13.4-19.8) 
Brunei, NZ, 
Au 
0.75 
(0.50/0.99)*** 
5.06 
(0.26/9.85)* 
  High  
(33.7-77.3) 
Thai, 
Malay, 
Braz, Mex, 
HK, Camb 
0.67 
(0.27/1.06)*** 
6.60 
(1.77/11.43)** 
    F=23.01, p 
<0 .001 
F=3.66, p=0.03 
Adj R2=0.11 
Notes: * p < .05, ** p < .01, *** p < .001. 
